Landis have studied the structure of those filters and their implementation and this document will outline the calculation leading to the relation between the coefficients of the filter.
The general equation of the second order pseudo-gaussian filter is: ) ( sin ) ( The parameter k is a normalization factor.
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Filter Transfer Function
A possible implementation of the filter is based on the following schematic (modified Bridge T): 
Notations
The following notations are adopted for the calculations:
The voltage potentials on nodes A, B or C are noted V A , V B , or V C .
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Transfer function calculation
The analysis of the circuit leads to the following system of equations:
Summing all the currents at node A gives:
The potential V C is equal to V out and can be expressed as a function of V B :
Equation (3) can be rewritten as:
Introducing the a i coefficients, Equation (5) The pole separation is the next step of the analysis, and Equation (7) 
Pseudo-Gaussian Function
Equation (8) represents the general Laplace response of the two-pole filter to a step function. In order to obtain a pseudo-gaussian response similar to Equation (1), the coefficients a i must follow some criteria.
The first term of the parenthesis corresponds to a delay function in the time domain, which can be associated to the delay component of the pseudo-gaussian function (hypothesis #1). The second term has either complex poles or real poles depending on the coefficient values. In the case of complex poles, the time-domain equivalent function will contain a sinusoidal component (hypothesis #2). In this case, the roots of the polynomial expression represented by Equation (10) are complex, insuring that the time-domain response is sinusoidal. With those conditions on the coefficients, the constant term of Equation (8) 
Peaking Time
When designing any shaper, the peaking time is one of the main criteria. The peaking time corresponds to the maximum of the function f described by Equation ( The first solution (t = 0) shows that the response starts with a horizontal tangent. For the other solutions, it can be shown that n=0 corresponds to the maximum of the function. The others roots (n>0) lead to ripples on the relaxation of the pulse and it can be shown that the amplitude of those is negligible.
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The peaking time of the second-order pseudo-gaussian shaper is given by
Peak Value
The expression of the peak value is obtained by replacing t by $ p in Equation (15). 
Filter Synthesis
The analysis conducted so far did not include the specific expression of Equation (1) The results from the previous sections will be applied to this particular example. After determining the expression of coefficients a i , a few examples will be given.
Expression of the Filter coefficients as a function of k
This expression has to be compared to Equation ( With these coefficients, the expression of the coefficient P 0 is the following: 
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The peak value defines the ratio of R 2 over R 1 and can be made independent of the values of the peaking time and of the parameter k.
Since the filter synthesis always starts with the choice of the peaking time, it is important to calculate the relations of the coefficients to the peaking time for this particular function.
Expression of the Filter coefficients as a function of the peaking time
The peaking time expression given by (18) The peaking time of the pulse is 100ns and its amplitude is 475mV, as the calculation predicted.
